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0 Apparatus for testing an electronic control system. 

© Apparatus for testing an electronic control device 
(10) for a vehicle comprises a connector device (12) 
connecting together the inputs and outputs from the 
device (10), a test data module adapted to replace 
an operating software module of the device (10), and 
a test result monitoring device (13) fed with test 
results from a data output interface (9) of the device 
(10) via the connector device (12). 
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Apparatus for Testing an Electronic Control System 



The present invention relates to apparatus for 
testing an electronic control system which utilizes a 
microprocessor. 

In modern vehicles, many functions are con- 
trolled by electronic control system which utilizes 
an electronic control unit incorporating a micropro- 
cessor. One example of such control system is the 
electronic control of injection in a fuel injection 
internal combustion engine. It is necessary to be 
able to test the electronic control system or a part 
thereof both at final test stage after production and 
afterwards during routine maintenance of the ve- 
hicle or should a fault occur. 

Testing of an electronic control device has up 
to now been achieved in one of two ways, namely 
by a section of the control unit used in system 
being specifically assigned to a test program to 
which the microprocessor can be switched or by 
attaching external test equipment. 

The assignment of specific portions of the con- 
trol unit for test purposes is not always satisfactory 
since the test routines are difficult to change once 
set. The use of external test equipment has, up to 
now, required a large amount of external equip- 
ment including special sensors for engine param- 
eters such as throttle setting and engine speed as 
well as actuators for generating the test conditions 
for application to the inputs of a control equipment. 
While the use of external test equipment allows a 
great deal of flexibility in the test procedure, it is 
expensive. Further, it takes a considerable amount 
of time to carry out the tests using the external test 
equipment. 

Electronic control units for vehicles are usually 
provided with a replaceable data module which 
tailors a standard control unit for use on a specific 
engine. The data module may be in the form of a 
ROM or EPROM which the processor of the control 
unit accesses during normal operation. 

The present invention provides apparatus for 
testing part of an electronic control system having 
a microprocessor, an input interface for applying 
inputs to the microprocessor, an output interface 
for receiving the results of processing carried out 
by the microprocessor, and a replaceable software 
module for conditioning the operation of the pro- 
cessor the output interface including a data inter- 
face, the apparatus comprising a test result moni- 
toring device connected to the control device to be 
tested by a connector, characterised in that there is 
provided a software store which contains test in- 
formation and which is connectable to the proces- 
sor, and in that the connector device is arranged to 
connect together the input and output interfaces 
and is arranged to connect the data interface to the 



test result monitoring device. 

In order that the present invention be more 
readily understood, an embodiment thereof will 
now be described by way of example with refer- 
s ence to the accompanying drawings, in which: 

Figure t shows a block diagram of an exist- 
ing electronic control unit; and 

Figure 2 shows a diagrammatic representa- 
tion of the embodiment of the present invention. 

70 

Before describing the present invention, it is 
considered helpful if a description of a electronic 
control unit for the engine of a motor vehicle is 
given with reference to Figure 1 . 

rs The control unit 10 shown in Figure 1 is repre- 
sented in broken lines and comprises a control 
processing unit 1 with associated system memory 
2 in the form of ROM, EPROM and/or RAM. The 
CPU 1 is connected to an input interface 3 which is 

20 arranged to receive measured value inputs from 
the engine or associated sensors (not shown). The 
CPU 1 performs certain operations on the mea- 
sured value inputs in accordance with its system 
memory modified as necessary by a replaceable 

25 operations software module 5 which is used to 
customise the CPU to operate with a particular 
type of engine. As shown, the software module 5 
comprises a data memory 6 and a coding memory 
7. The results of the operation carried out by the 

30 CPU 1 are fed to an output interface circuit which 
provides control signals to apparatus, such as fuel 
injections, equipment being controlled by the con- 
trol unit. The output interface circuit includes a data 
interface 9 e.g. RS 422 serial interface. Although 

35 shown in Figure 1 as being on opposite sides of J 
the control unit requiring separate input and output/ 
connections, it is more usual to have the inputs anai 
outputs together so that a single connector can bp 
used. 

40 Referring now to Figure 2, this shows the con- 
trol unit 10 connected to test apparatus according 
to the present invention. Two major modifications 
are made for testing purposes. The first is that the 
software module 5 is removed and replaced by a 

45 test data module 1 1 for causing the CPU 1 of the 
control unit 10 to operate in a test mode. The 
second is that a special connector 12 is connected 
to the output interface 8. The connector 12 is a 
short circuit plug for connecting together inputs 

so and outputs of the control unit in a predetermined 
manner. The test data module 1 1 causes the CPU 
1 to apply predetermined signals to each of the 
outputs in turn and to interrogate the corresponding 
inputs. The result of the interrogation is then fed to 
the data interface 9. The connector 12 also pro- 
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vides connection to the serial data interface 9 of 
the control unit so that the results of the tests 
which are fed from the CPU 1 to the serial interface 
9 can be output to test result monitoring device in 
the form of a terminal 13. 5 

Whilst the module 11 causes the CPU to op- 
erate in test mode, software containing other rest 
information may be integrated in the internal mem- 
ory 2 of the control unit. 

The terminal 13 can take one of a number of to 
different forms as long as it is capable of receiving 
serial data e.g. it may be a P.C. unit or it may be a 
standard terminal giving a visual and/or printed 
read out of the test results. Alternatively, the termi- 
nal 13 could be much more simple giving only an ;s 
audible or visual indication by means of a buzzer 
or lamp whether or not a test procedure had pro- 
duced a correct result or a result within limits. 

Although not the most convenient, it is possible 
to modify the above arrangement by having the 20 
test data, previously contained in the replaceable 
module 11, stored in on-board ROM. 

Experience has shown that the simple method 
of connecting inputs and outputs of the control unit 
is sometimes not sufficient for the test of the com- 25 
plete control unit, In these circumstances it is use- 
ful to have one or more special function generators 
for stimulating the inputs. The function generator or 
generators can be used additionally to the change 
in ROM and correction of inputs and outputs or as 30 
an alternative for certain tests. Computing results of 
the microcomputer can then be read via the serial 
line of the terminal. This method combines the 
advantage of having very little test equipment with 
the good test results of the conventional test meth- 35 
od. 

Another application of the test by changing the 
ROM-Module is the test of the injection equipment 
(i.e. the injection pump of a diesel engine). This is 
achieved by changing the ROM-Module to a spe- 40 
cial Pump-Test-ROM-Module; the closed loop con- 
trol, of the pump is forced thereby to increase and 
decrease the injection quantity for a fixed period of 
time. Via closed loop, the control unit measures if 
the pump is able to follow the commanded fuel 45 
quantity. If the time delay between the commanded 
and the actual fuel quantity is too large the oper- 
ator is recommended to change the pump equip- 
ment. 



processor (1), and a replaceable software module 
(5) for conditioning the operation of the processor 

(I) , the output interface (8) including a data inter- 
face (9), the apparatus comprising a test result 
monitoring device (13) connected to the control 
device to be tested by a connector (12), charac- 
terised in that there is provided a software store 

(II) which contains test information and which is 
connectable to the processor (1), and in that the 
connector device (12) is arranged to connect to- 
gether the input and output interfaces (3, 8) and is 
arranged to connect the data interface (9) to the 
test result monitoring device (1 3). 

2. Apparatus according to claim 1 , wherein the 
software store (11) is in the form of a module 
adapted to replace the software module (5) in the 
control device (10). 

3. Apparatus according to claim 1 or 2, wherein 
the result monitoring device is a computer. 

4. Apparatus according to claim 1 or 2, wherein 
the result monitoring device comprises means for 
providing a visual indication of the results of the 
tests, 

5. Apparatus according to claim 1 , wherein the 
software which contains test information is inte- 
grated in the internal memory (2) of the control 
unit 

6. Apparatus according to claim 1, wherein 
there is at least one function generator connected 
to the control device (10). 

7. Apparatus according to claim 1, wherein the 
injection system (i.e. injection pump) is connected 
to the control device and the test software is used 
for testing the closed loop control of the injection 
pump. 



Claims 

1 . Apparatus for testing a part of an electronic 
control system (10) having a microprocessor (1), an 55 
input interface (3) for applying inputs to the micro- 
processor (1), an output interface (8) for receiving 
the results of processing carried out by the micro- 
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